Hemifacial spasm (HFS) is commonly described as a unilateral, involuntary, paroxysmal contraction of the musculature innervated by the seventh cranial nerve. The incidence of HFS is approximately 0.8 per 100,000 persons. 1 Crucial to understanding and treating HFS is obtaining a proper diagnosis. The differential diagnosis of HFS includes but is not limited to essential blepharospasm, facial myokymia, focal seizures, tardive dyskinesia, Meige's syndrome, synkinesis, and tics, a full discussion ofwhich is beyond the scope of this paper. [3] [4] [5] Beginning with some of the earliest descriptions of HFS by Shultze in 1875 In the past 25 years since the introduction of the operating microscope, ample evidence from several large series' reports has reinforced the position that compression of the facial nerve by ectatic vessels of the posterior fossa is the principle cause of HFS. 
CASE REPORTS
Before the procedures were formed, the protocol was reviewed and approved by the hospital's Institutional Review Board Committee, and informed consent to perform fully endoscopic vascular decompression was obtained from each patient.
Case 1
A 72-year-old female had a 6-year history of left hemifacial spasm treated with repeated botulinum toxin injection. The patient presented for definitive therapy, as she was unhappy with the pain of the injections, the temporary period of relief (3 to 4 months), and the slight facial weakness she experienced after these injections. On examination, frequent involuntary contractions of muscles of the left face primarily involved the orbicularis occuli and orbicularis oris muscles. Sagittal and coronal Tl-weighted images, thin-section axial pre-and postgadolinium images with fat saturation, and T2-weighted axial proton density images demonstrated a tortuous left anterior inferior cerebellar artery close to the cisternal portion of the left facial nerve.
A completely endoscopic surgical procedure was performed via a retrosigmoid keyhole approach as outlined in the surgical technique section. At surgery, a loop of the anterior inferior cerebellar artery (AICA) and the main left vertebral artery were both compressing the REZ of the left facial nerve (Fig. 1) . These structures were separated, and Teflon pledgets were placed between the nerve and arteries to provide complete decompression (Fig. 2) .
The patient was taken to the surgical intensive care unit for overnight neurologic monitoring. The next day she was transferred to the floor and subsequently discharged home on postoperative Day 3. Her facial spasm resolved completely with no facial weakness. At a 7-month follow-up examination, her hemifacial spasm had not recurred. 
Case 2
A 70-year-old male with a 15-year history of rightsided hemifacial spasm had undergone more than five botulinum toxin injections over a 4-year period with only a temporary improvement in his symptoms. The patient exhibited active involuntary facial twitching, primarily in the orbicularis oculi and right upper cheek. He also had mild facial asymmetry, with a mild right lower facial droop thought to be secondary to multiple botulinum injections. Facial nerve electromyography revealed some evidence of deinnervated facial musculature. Preoperatively, Ti-and T2-weighted, proton-density, parasagittal, coronal, and axial slices demonstrated ectatic vertebral and basilar arteries located in the right cerebellopontine angle.
A completely endoscopic surgical procedure was performed via a retrosigmoid keyhole approach as outlined in the surgical technique section. At surgery, a tortuous loop of the AICA and the main right vertebral artery were found to be compressing the REZ of the right facial nerve (Fig. 3) . These structures were separated and Teflon pledgets were placed between the nerve and arteries to provide complete decompression (Fig. 4) .
The patient was transferred to the surgical intensive care unit and extubated within 12 hours of the operation. He was neurologically intact but lethargic. CT demonstrated tension pneumocephalus, which was treated with bed rest and oxygen. Repeat CT within 24 hours showed >50% reduction in the amount of intracranial air. The patient's hemifacial spasm resolved completely. Immediately after surgery he exhibited mild gait instability and mild nystagmus (L>R) gaze. Before discharge both findings improved significantly. The patient was taken to the surgical intensive care unit overnight; her hemifacial spasm resolved completely. She was transferred to the floor on postoperative Day 1 and discharged on postoperative Day 3. Immediately after surgery the patient demonstrated grade III-IV facial paresis, which had completely resolved by her 4-week follow-up visit. At her 6-month follow-up examination, she reported no recurrence of her hemifacial spasm.
SURGICALTECHNIQUE
Under general anesthesia without paralysis, the patient is placed in a park-bench position. The head is secured in mild flexion to expose the affected mastoid region. Intraoperatively, the facial nerve is monitored in all cases. A 3-cm retroauricular scalp incision is made, and the dissection continues to the cranium where a 1.5-cm retrosigmoid craniotomy is performed. The dura is incised and cerebrospinal fluid (CSF) is drained, allowing the structures of the posterior fossa to fall away without retraction. A 4-mm 0-degree rigid endoscope (Karl Storz of America, Culver City, CA) is introduced into the posterior fossa between the posterior aspect of the petrous bone and the cerebellum and is then advanced slowly to visualize the cerebellopontine angle. The acousticofacial bundle is located, and the facial nerve is stimulated and identified positively. Once identified the surrounding vascular structures are surveyed to find any nervevessel conflicts or other compression of the facial nerve. (In all cases one or more offending vessels were identified.) Using microdissection and gentle manipulation the adhesions and compressions from the vessel(s) on the facial nerve are lysed, and the nerve and vessel(s) are freed from one another. After this dissection, a Teflon pledget is placed between the two structures and secured with fibrin glue. The dura is reapproximated and sutured to provide a watertight closure. The craniotomy is re-constructed using the bone plug, while the soft tissues and skin are reapproximated using sutures. The patient is awakened from general anesthesia, extubated, and transported to the surgical intensive care unit for observation.
RESULTS
Each of these three cases demonstrated one or more nerve-vessel conflicts. Relieving the facial nerve compression completely resolved their hemifacial spasm. The endoscope was used to perform the vascular decompression in each case. The anatomy of the cerebellopontine angle and the area of nerve-vessel conflicts were well visualized with the endoscope alone. The improved visualization enhanced the surgeon's ability to perform the surgical dissection and to assess the adequacy of the decompression, both of which are often difficult to appreciate using the operating microscope.
Complications were limited to mild temporary facial weakness, and one patient experienced postoperative tension pneumocephalus that resolved with medical management and time. There were no cases of hearing loss, permanent facial paresis, or other neurological deficits. All patients were discharged within 1 week of surgery. Followup examinations showed complete resolution of their hemifacial spasms.
DISCUSSION
Although tumors, bony abnormalities, aneurysms, AVMs, and plaques from multiple sclerosis have all been described as causing hemifacial spasm, these abnormalities account for less than 10% of cases. Most cases of HFS are due to abnormal compression of the facial nerve by ectatic vessels of the posterior cerebral and/or cerebellar circulation. [1] [2] [3] [4] [5] 8, [15] [16] [17] [18] 22, [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] The key aspects of a safe and effective vascular decompression operation for HFS include optimal visualization of the cerebellopontine angle to identify normal and abnormal anatomic relationships, identification of significant nerve-vessel conflicts, atraumatic dissection and separation of these structures, and placement of a permanent barrier to ensure that the compression does not recur.
Access to the posterior cranial fossa via a retrosigmoid approach was first described by Magnan and Bremond in 1974.50 In the late 1970s,Jannetta introduced the current standard treatment for this disorder involving microscope-assisted vascular decompression.1617 The complex anatomy of the posterior fossa and the limited size of the craniotomy make adequate visualization of the facial nerve using an operating microscope difficult.15'33'34'48'49 Jannetta has pointed out some of the microscope's limitations: "The facial nerve may not be clearly visualized medially at this time because the offending arterial loop, flocculonodular lobe of the cerebellum, or choroid plexus of the lateral recess may be in the way." '17 The earliest recognized use of endoscopy for surgery of the posterior fossa was in 1917 when Doyen used In 1994 Magnan also demonstrated the utility of the endoscope in exposure of the cerebellopontine angle stating that the endoscope yields "magnified high resolution images and provides an unobstructed view of all nervous and vascular structures in the area."34 In 1997 he used the endoscope to assist microscopic vascular decompression of the facial nerve for HFS, and demonstrated an additional 72% accuracy rate in identifying nervevessel conflicts. 15 We found that the endoscope improved visualization of the cerebellopontine angle and avoided the need for retraction; both factors should reduce the number of complications resulting from dissection in this region.
Microscopically assisted vascular decompression for HFS is reported to have a mortality rate of 0.2% and an overall complication rate of approximately 5 to 25% for temporary dysfunction and 2 to 10% for permanent neurologic impairment. 1 42 This study also noted an extremely high (75%) complication rate for patients undergoing reoperation for HFS. 42 As discussed, endoscopy may identify a significant number of nerve-vessel conflicts that are not appreciated using the operating microscope alone.15 '33,49 Endoscopic identification of the often-obscure areas of nerve compression during the primary operation should improve initial success rates and avoid the morbidity of re-exploration for missed neurovascular conflicts.
CONCLUSION
Overall, these cases demonstrate that the endoscope can be used exclusively to visualize the neurovascular conflicts leading to hemifacial spasm and to decompress the facial nerve safely. Other reports have documented the use of endoscopy at the cerebellopontine angle and have used endoscopy as an adjunct to microscopic dissection. These three patients, however, represent the first documented cases of fully endoscopic decompression of the facial nerve for hemifacial spasm. Additional studies involving a larger series ofpatients will likely reveal endoscopic vascular decompression of the facial nerve for hemifacial spasm to be a safer, more complete operation, with a lower incidence of complications and recurrence.
